MWNT prepared by a conventional CVD method were purchased from Helix Material Solutions. Raw soot containing MWNT was heated for 2 h at 400 °C in static air and subsequently treated with 6M hydrochloric acid at 70 °C for 12 h. Thiolation of the MWNT was conducted by a method based on the formation of amide bonds. Purified MWNT were stirred in a concentrated H 2 SO 4 /HNO 3 (3:1, 98% and 70% purity respectively, Kanto Chemical) mixture for 15 min to prepare carboxylated MWNT, and then chlorinated by refluxing for 12 h with SOCl 2 (Wako) at 70 °C. After evaporating off the any remaining SOCl 2 , thiolated MWNT (S-MWNT) were subsequently obtained via a reaction with NH 2 (CH 2 ) 2 SH (Wako) in dehydrated toluene (Aldrich) for 24 h at 70 °C. A suspension of 20 mg of S-MWNT, 5.25 mg of H 2 PtCl 6 (Aldrich) and 5.13 mg of RuCl 3 (Aldrich) equivalent to 20 % weight ratio of Pt (10% w/w) and Ru (10% w/w) to carbon was prepared by sonication in 40 ml of deionized water. Subsequently, this Pt and Ru precursor was simultaneously reduced and supported on the carbon supports using NaBH 4 (Kanto chemical) and then washed with deionized water and ethanol several times.
